Indirect glutamate neurotoxicity.
Indirect glutamate toxicity can be demonstrated by exposing dissociated rat hippocampal cultures to the media of the same culture transiently exposed (1 min) to glutamate (0.5 mM). The toxicity was maximum when the media was collected 5 min after the glutamate exposure. While the primary glutamate toxicity was attenuated by ionotropic glutamate receptor antagonists, the transferred, indirect toxicity was unaffected by the same antagonists. The changes in nuclear morphology indicated chromatin condensation and nuclear fragmentation in both primary and transferred toxicity. The stain for DNA damage by TUNEL method also revealed cells staining positive in both primary and transferred glutamate toxicity. These observations demonstrate that glutamate-induced neurotoxicity can be propagated to the uninjured cells by an unknown toxin released into the extracellular space. This neurotoxin induced both apoptosis and necrosis in cultured rat hippocampal cells.